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l) Decapitation technique to screen for photoperiod insensitivity in soybean, 
Glycine max (L.) Merrill. 
The lack of a suitable screening technique for photoperiod response has 
prevented the identification of photoperiod-insensitive (PI) genotypes. In 
an F2 population, each plant has a specific genotypic constitution. To deter-
mine the photoperiod response, each F2 plant should be subjected to at least 
two different photoperiods. In rice, this was accomplished by separating the 
component tillers of each plant and subjecting them to different photoperiods 
(Chandraratna, 1955). 
To obtain more than one individual of the same F2 genotype early in the 
growth stage, the following three different methods were tried: (a) rooting 
of cuttings, (b) grafting to a common stock, and (c) 'decapitation'. To test 
the above techniques, two strains identified as photoperiod insensitive, 
PI 194.647 (Acc. 215) and PI 248.407 (Acc. 1322) and one photoperiod-sensitive 
(PS) strain, Acc. 2120 (a pureline from PI 86.736) were used. 
Rooting of cuttings: Ten plants from each strain were grown under long 
days, and cuttings of equal length were taken from each plant and rooted. The 
objective was to obtain two or more individuals for each F2 genotype for test-
ing under different photoperiods. This technique did not work satisfactorily 
because the time taken for rooting varied with variety, and the cuttings were 
not satisfactorily rooted. 
Grafting: Ten plants from each strain were grown as above. In this 
method, the cuttings were grafted to a common stock plant instead of rooting. 
The plants used as stock were grown to the first unifoliate leaf stage and cut 
between the unifoliate and cotyledonary node. The test cuttings (scions) were 
wedge grafted. The scion and stock were held together by a plastic clip. The 
graft union time between plants within and between varieties varied consider-
ably. Therefore, this technique was also not satisfactory. 
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Decapitation: Garner and Allard (1925) found a number of plant species 
whose plant parts, when subjected only to critical day length or lower, pro-
duced flowers, whereas those parts of the same plant exposed to longer than 
critical photoperiod did not. The localized induction reaction was proved by 
Borthwick and Parker (1938) in their experiment with two-branched plants 
obtained by decapitating the young plants. We used a similar technique to 
identify the photoperiod response of a genotype. 
When the individual plants of the 3 strains reached the first unifoliate 
leaf stage (fully open), we decapitated the meristem. The buds in the axils 
of the unifoliate leaf were stimulated and produced two axillary branches. 
The axillary buds at the cotyledonary node normally failed to grow but were 
removed if they did grow. When the first trifoliate leaf appeared on each 
branch, the treatments began. From the beginning, the plants were exposed to 
the sunlight for 10 hr, and then one branch was covered with black plastic and 
the other was left uncovered. The plants were then moved into an artificial 
lighted room to provide expanded photoperiod (sunlight + artificial light = 
16 hr) using fluorescent and incandescent lamps (about 580 ft-c.). Thus one 
branch was continuously under 10-hr photoperiod while the other was in a 16-hr 
photoperiod. To compare this technique with the conventional technique of 
screening the whole plant, a set of plants of each strain were grown under the 
two photoperiod regimes . 
The results of 3 identical trials are presented in Table 1. Using the 
decapitation technique, we can distinguish between PS and P1 strains and can 
use this technique to study the inheritance of photoperiod sensitivity. 
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Table l 
Days to flowering in decapitation technique trials 
with two photoperiods and three varieties 
AVRDC 
Acc. no. 
Trial I 215 
1322 
2120 
Trial II 215 
1322 
2120 
Trial III 215 
1322 
2120 
Date planted: Trial I 
Trial II 
Trial III 
Dals to flower 
Decapitation technigue 
10 hr 16 hr 
No decapitation 
29 ± 0. 0 
27 ± 2. 2 
44 ± 3 .0 
33 ± 3 .o 
37 ± 1. 9 
46 ± 2. 7 
49 ±1.0 
46 ± 0. 8 
50 ± 2.4 
Aug. 9, 1976 
Oct. 6, 1976 
Nov. 8, 1976 
10 hr 16 hr 
29 ±0.0 30 ± 2. 0 30 ± 2. 4 
28 ± 2.0 28 ± 2 .0 30 ± 1. 9 
45 ± 2. 4 
34 ± 2 .5 35 ± 1. 7 36 ± 1.2 
38 ± 2. 1 38 ± 1. 9 38 ± 2. 0 
46 ± 2 .3 
49 ± 1.0 44 ± 2.0 42 ± 3. 0 
46 ± o. 9 44 ± 1 .0 42 ± 1.3 
48 ± 2. 7 
10 plants 
- did not flower until 150 days 
after emergence when the experi-
ment was tenninated . 
S. Shanmugasundaram 
C. C. Wang 
2) Inheritance of photoperiod insensitivity to flowering in Glycine max (L.) 
Merrill. 
At the Asian Vegetable Research and Development Center (AVRDC) one of 
the objectives of our soybean program is to identify photoperiod insensitivity 
(PI) in the gennplasm and to develop high-yielding, widely-adapted types using 
P1. Photoperiod insensitivity has been reported in soybean by Yoshida (1952), 
Pohjakallio and Antila (1957), Criswell and Hume (1972), and Shanmugasundaram 
et~· (1974). However, due to unavailability of a suitable practical tech-
nique to screen the F2 and backcross individuals , the inheritance of PI could 
not be studied accurately. 
With the help of the "decapitation technique" (Shanmugasundaram and Wang, 
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1977) the inheritance of PI to flowering is reported in this paper. Criswell 
and Hume (1972) and AVRDC (1975) reported PI 194.647 (Acc. 215) to be P1 for 
first flower anthesis. An Acc. 2120 (a pureline selection from PI 86.736) 
with high yield was sensitive to photoperiod. 
Acc. 215 was crossed with Acc. 2120. The parents, F1, and F2 were 
planted and at the unifoliate leaf stage were subjected to "decapitation tech-
nique" which induced the axillary buds to produce two branches at the unifoli-
ate l,eaf node. One branch was subjected to 10-hr photoperiod and the other 
was subjected to 16-hr photoperiod. The number of P1, P2, F1, and F2 plants 
screened and their photoperiod reactions are presented in Table 1. The F1 
flowered in both 10-hr and 16-hr photoperiods. But in the 16-hr photoperiod, 
the F1 was delayed 35 days for flowering. Previously we established that a 
delay of 0 to 5 days between 10 hr and 16 hr was within two standard deviations 
from the mean number of days to flowering and, thus, insensitive to photoper-
iod. Since the F1 exceeded the 5-day difference, it is considered to be 
photoperiod sensitive (PS). The PS:P1 ratio of the F2 plants fit the expected 
Table l 
Inheritance of photoperiod insensitivity in soybean 
Source 
pl (215) 
P2(2120) 
50106 F1(215 x 2120) 
50106 x F2 
Total survived 
Source 
F2 segregation 
Observed 
Expected (3:1 ratio) 
x2 = 
p = 
No. of ~lants 
10 hr 16 hr 
10 10 
10 10 
6 6 
200 200 
169 169 
Photoperiod 
sensitive 
135 
126.75 
2. 148 
0. 25 - 0. l 
Dal:s to flower 
10 hr 
29 
54 
40 
Range 
32-57 
16 hr 
29 
150+ 
75 
Range 
30-90+ 
Photoperiod 
insensitive 
Delay 
in 16 hr 
0 
96+ 
35 
Range 
0-80+ 
(Difference between 10 hr and 
16 hr is 0-5 days) 
34 
42.25 
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3:1 segregation ratio even though the chi-square P is slightly lower. 
A few of the P1 (homozygous recessive) F2 individuals were tested for 
photoperiod reaction in the F3, using the same "decapitation technique". All 
were insensitive to photoperiod. Segregation in the F2 indicates the possi-
bility of obtaining F2 plants which have longer days to flowering with photo-
period insensitivity (Table 2). 
Further studies with other crosses are in progress to establish the 
inheritance of photoperiod insensitivity to flowering and its association with 
other characters. 
Source 
pl 215 
p2 2120 
Table 2 
Recombination of photoperiod insensitivity 
with longer days to flowering 
Da~s to first flower 
10 hr 16 hr 
29 29 
54 150+ 
F1 50106(215 x 2120) 40 75 
F2 
50106-8 42 42 
50106-13 33 33 
50106-47 36 36 
50106-91 47 47 
50106-120 43 43 
50106-130 47 47 
+ = Photoperiod sensitive; - = Photoperiod insensitive. 
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l) A technique for evaluating nodulation response of soybean genotypes with 
specific Rhizobium strains. 
Previous research on the interactions of Rhizobium strains with host 
cultivars has involved the testing of small numbers of plants with a specific 
strain of Rhizobium in Leonard jar assemblies (Leonard, 1943). The Leonard 
jar technique in our greenhouse requires frequent watering (up to twice daily) 
and periodic adjustment of the wick element. We have found the traditional 
Leonard jar assembly technique inadequate to efficiently accommodate the large 
plant populations required in plant selection and genetic studies of allelism 
and linkage. 
To efficiently accommodate large plant populations we have devised an 
apparatus designed to minimize care and environmental variation. The appara-
tus was also designed to facilitate controlled infection by specific Rhizobium 
strains without contamination. 
The apparatus consists of two elements: (1) plant growth trays sus-
pended above and (2) a nutrient reservoir. The plant growth trays were con-
structed of 1/i. 11 Plexiglas cut and formed into two boxes, 227/8 11 wide, 25 11 long, 
and 611 deep. The trays are filled 51/2
11 deep with a culture medium of sterile 
perlite or vermiculite. In our experience, both media have proved satisfac-
tory for soybean plant growth and have the advantage of lighter weight than 
the sand traditionally used. We have observed that nodule formation on soy-
beans was greater with vermiculite than with sand. The floor of each box was 
fitted with 6 tubes 21/ 2 11 long, 13/iiu diameter. The tubes were placed in two 
rows of three 51/ 2° apart. The rows were placed at 711 and 19 11 in the width of 
